INTRODUCTION
The atlantoaxial joint is frequently affected by trauma, arthropathies, and neoplasm, and it has been the subject of many investigations to diagnose instability (1) (2) (3) (4) (5) . Since Coutts' investigation in 1934 (6), the anterior atlantodental interval (AADI) has been recognized as the most sensitive gauge of atlantoaxial displacement (6, 7). The posterior atlantodental interval (PADI) contains nerve roots, the spinal cord and arteries (8), and it may be a more direct measure of neurological risk. Previously studies have shown a close correlation between PADI in plain radiography and clinical findings (9) (10) (11) (12) (13) (14) . Recently, the multidetector CT (MDCT) scan has replaced plain radiography as the primary radiological examination type in emergency situations in many hospitals, including our institution. It has been considered the standard modality for the diagnosis of cervical spine injuries (15) (16) (17) (18) (19) (20) . More recent studies have claimed that the MRI should be used for complete cervical clearance in all blunt trauma patients (16) (17) (18) (19) A 180-mm field of view (FOV), 512 × 512 matrix, 120 kVp, and 100 mAs were routinely used. The images were analyzed using a preset bone window setting [level 500 Hounsfield unit (HU), width 2500 HU]. The MDCT was taken within one month of the first hospital visit. We used mid-sagittal reconstruction images for measurement.
The MRI of the cervical spine was performed using a 1. 
Measurements
We obtained a total of 8 measurements on each patient using a Picture Archiving and Communication System (PACS) workstation, which consisted of the following: AADI on plain radiography, PADI on plain radiography, AADI on MDCT, PADI on MDCT, AADI on MRI, PADI on MRI, dural sac width on MRI, and spinal cord diameter on MRI.
AADI was measured from the posteroinferior aspect of the anterior arch of the atlas, to the adjacent anterior surface of despite several studies (21) (22) (23) (24) . In the present work, we aimed to determine the normal values of AADI and PADI on plain radiography, MDCT and MRI, as well as the dural sac width and spinal cord diameter at the atlantoaxial joint level on MRI.
MATERIALS AND METHODS
The study was approved by the Institutional Review Board of our hospital. Informed consent and patient approval were not obtained from the research subjects because the study was nontherapeutic and retrospective.
Subjects
We searched our electronic medical record system and found 
RESULTS

AADI on Plain Radiography, MDCT, and MRI
The average AADI values were 1.5 ± 0.5 (range of 0.7-2.8) mm on plain radiography, 1.4 ± 0.3 (0.9-2.6) mm on MDCT, and 1.6 ± 0.5 (0.5-2.7) mm on MRI (Table 1) 
Statistical Analysis
Two radiologists (with 3 and 12 years of experience) measured 
PADI on Plain Radiography, MDCT, and MRI
Average PADI values were 20.6 ± 2.4 (range of 13.3-27.7) mm on plain radiography, 18.0 ± 2.1 (13.0-23.7) mm on MDCT, and 17.7 ± 1.9 (13.8-23.6) mm on MRI ( Table 1 ). The PADI on plain radiography was higher than on MDCT or MRI (p < 0.05) ( We found our data are in good agreement with previous reports. In the recent literature, AADI on MDCT is reported to be 1.83 ± 0.46 mm in men and 1.63 ± 0.43 in women (22) , and AADI on MRI is reported to be 2.29 ± 0.47 mm (23) . These results agree with our finding that AADI on MDCT is smaller than Note.-AADI = anterior atlantodental interval, MDCT = multidetector CT, PADI = posterior atlantodental interval PADI of less than 14 mm was associated with the presence of paralysis, and in another study, severe stenosis was defined as a and the average spinal cord diameter was 7.8 ± 0.7 (range of 6.2-9.3) mm. Dural sac width is known to vary with position. Dvorak et al. (24) reported that in a patient group with known atlantoaxial instability, the mean diameter of the spinal cord was 7.4 mm in the neutral position and 6.5 mm in flexion, and that a spinal cord diameter, in cervical flexion, of less than 6 mm was a risk factor for neurological deficits. In the statistical analysis, the dural sac width most strongly correlated with PADI on MDCT. . MDCT is considered to be very available, efficient, and accurate for cervical spine blunt trauma in order to exclude unstable injuries (15, 20) . MRI shows the spinal cord itself, and the visualization of the cord allows clinicians to determine whether the cord is at risk for, or compressed. MRI can also reveal isolated ligamentous injury, spinal cord contusion, and complex injuries of the occipitoatlantal joint capsule and craniocervical ligaments (16) (17) (18) (19) . However, MRI does not permit close cardiovascular monitoring and ventilation support of the traumatized patients during data acquisition (17) . Although the actual measurement of the AADI and PADI is inconsequential in MRI, the relation of PADI not exceeding 13 mm (11). In that study, the definition of PADI was based on plain radiography. In our study, PADI values obtained on MDCT were significantly lower than those obtained on plain radiography. So, the same numerical value of 14 mm can be applied to MDCT. Also, PADI was easier to measure than AADI, thanks to its large size. And, the dural sac width was closely correlated with PADI on the MDCT, which may imply that PADI is a direct indicator of the neurological risk, making it more relevant and clinically useful. However, a large scale test should be done in the future to confirm the findings.
DISCUSSION
There were some limitations in our study. 
